INTRODUCTION {#sec1-1}
============

Vitrectomy surgery has emerged as a cornerstone for treatment of proliferative diabetic retinopathy and its complications. Advances in surgical techniques and equipment continue to evolve and shape up the future of this modality of treatment. The use of anti- vascular endothelial growth factor (anti-VEGF) agents as an adjuvant pharmacotherapy in the perioperative period has been proposed to provide better surgical outcomes. These agents reduce the vascularity of neovascular tissues and inhibit vascular proliferation,[@ref1] which will conceptually provide a better view for the surgeon and lower the chances of vitreous cavity hemorrhage following the procedure. This review will address the use and efficacy of anti-VEGFs in the perioperative period in diabetic vitrectomy and will scrutinize the available data on this issue.

We searched PubMed, MEDLINE, EMBASE, CENTRAL and LILACS for all trials that looked at the use of anti-VEGFs in the perioperative period for diabetic vitrectomy. Randomized prospective studies were identified and reviewed.

Background {#sec2-1}
----------

Pars plana vitrectomy (PPV) is an important modality to treat proliferative diabetic retinopathy (PDR). In one report, PPV was required in up to 10% of patients presenting with PDR within one year.[@ref2] The most common indications for surgery are nonclearing vitreous hemorrhage (VH), tractional retinal detachments (TRDs) threatening the macula and combined tractional/rhegmatogenous detachments.[@ref3] A significant and rather common complication is vitreous cavity hemorrhage which may range from 10 to 80% of cases.[@ref4] This hemorrhage can either be early (present within the first postoperative days) or late, recurring within two to six months after a clear vitreous cavity postoperatively.

Causes of early or persistent hemorrhage include:

Remnants of new vessels or oozing dissected tissues during or after surgerySclerotomy site bleedingBlood clot lysisHemorrhage from residual anterior vitreous "shake out bleeding".

Late or recurrent hemorrhage can result from:

New vessel growthRecurrent traction on remnant dissected tissueEntry site neovascularization[@ref5] in which new anterior vessels grow at the inner sclerotomy sites accompanied with traction. This occurrence can be visualized by indirect ophthalmoscopy with deep scleral depression or documented with anterior segment high resolution ultrasonography.[@ref6]

Management of this complication ranges from observation[@ref7] to timely revision surgery. This depends on a number of factors including the status of the eye, the status of the fellow eye and the general condition of the patient. It is estimated that 30 to 50% of patients with postoperative vitreous hemorrhage would need revision surgery.[@ref8]

Management of postoperative vitreous cavity bleeding and the proposed role of Anti-VEGFs {#sec2-2}
----------------------------------------------------------------------------------------

A number of surgical strategies are considered the standard of clinical care and are aimed to prevent the occurrence of postoperative vitreous cavity hemorrhage. Achieving adequate hemostasis, removal of posterior vitreo-retinal traction and aggressive panretinal photocoagulation treatment are widely adopted surgical principles. Cryotherapy or laser to the sclerotomy site is thought to inhibit entry-site neovascularization.[@ref9] Identifying the true vitreo-retinal plane and eliminating recurrent traction is crucial to prevent neovascularization. Physical agents like air, gas and silicone oil play an important role as tamponade agents and therefore reduce the incidence of postoperative bleeding.

Pharmacological agents such as triamcinolone have been used intra-operatively to reduce inflammation and vascular proliferation.[@ref10] Oral tranexamic acid has been given to patients after vitrectomy for PDR to inhibit clot dissolution and fibrinolysis.[@ref11] Anti-VEGF therapy has become the standard of care in many ophthalmic conditions, and is considered an important modality for treatment of diabetic macular edema. VEGF suppression pre- and intra-operatively[@ref12] has been used to reduce neovascularization. This review aims to put the information regarding this modality into perspective.

Methods {#sec2-3}
-------

### Studies considered for review {#sec3-1}

An electronic search was performed last on December 8^th^ 2011 to identify studies that addressed the use of anti-VEGFs in the perioperative period to reduce bleeding in patients undergoing vitrectomy for PDR. The patients had to be undergoing their first vitrectomy. A total of 96 records were screened after eliminating duplicates.

After excluding irrelevant and retrospective reports, 6 prospective randomized studies were identified. We will highlight the characteristics of these randomized studies and aim to draw conclusions based on each study design. The different methodology used in those studies precludes a meta-analysis.

[Table 1](#T1){ref-type="table"} summarizes the six clinical trials in terms of characteristics and results.

###### 

Summary of the six randomized prospective clinical trials with pertinent characteristics and results

![](MEAJO-19-83-g001)

The only double-masked prospective randomized clinical trial comes from Iran, where Ahmadieh *et al* randomized 68 eyes of 68 patients undergoing PPV for PDR.[@ref13] Thirty five eyes received 1.25mg of intravitreal bevacizumab (IVB) one week prior to surgery while 33 received sham injections. The study clearly randomized and allocated patients into the treatment and control group and it accounts for participants who failed to complete the study protocol.

The primary outcome measure in this study was the incidence of early postoperative vitreous hemorrhage (defined as occurring before or at 4 weeks after surgery). Secondary outcomes included mean change in best corrected visual acuity (BCVA) and injection related adverse events. Follow up was at 1 day, 1 week and 1 month after surgery.

The authors reported the outcomes based on the intention to treat analysis and the per-protocol analysis. In the intention-to-treat analysis, the incidence of postvitrectomy hemorrhage 1 week and 1 month after surgery was significantly lower in the treatment group compared with the control group (*P* = 0.023 and *P* = 0.001, respectively). Mean BCVA improved from 1.88 logarithm of minimum angle of resolution (logMAR) units in both study groups before surgery to 0.91 logMAR units and 1.46 logMAR units 1 month after vitrectomy in the treatment and control groups, respectively (*P*= 0.001). The authors reported no significant local or systemic injection related complications. Only one participant developed ocular hypertension after vitrectomy.

The per-protocol analysis included 16 eyes in the treatment group and 18 eyes in the control group. Postvitrectomy hemorrhage occurred less frequently 1 week and 1 month after surgery in the IVB group compared with the control group (*P* = 0.033 and *P* = 0.003, respectively). Mean improvement in BCVA 1 month after vitrectomy was -1.05 logMAR units in the IVB group and -0.42 logMAR units in the control group (*P* = 0.004).

The main reasons for not completing this study protocol were reabsorption of the vitreous hemorrhage before surgery (9 patients) and the use of silicone oil tamponade (6 patients).

Modarres *et al* undertook a prospective surgeon-masked randomized clinical trial where 40 eyes of 40 diabetic patients were given either an IVB injection of 2.5mg 3 to 5 days before operation or no injection at all.[@ref14] No details of the randomization methods used were presented by the authors. The surgeons were masked but no details were available regarding masking the study personnel. The study looked at the facilitation of surgery as a primary endpoint (including the duration of surgery, number of endodiathermy applications and number of backflush needle applications). Mean surgical time was 62+/-57.3 minutes in the injected group versus 95.5+/-36 minutes in the noninjected group (*P*=0.03). Endodiathermy applications 6.0+/-4.3 versus 11.0+/-5.8 (*P*=0.004). Backflush cannula applications 11.0+/-7.2 versus 18.1+/-7.8 (*P*=0.004). Visual and anatomic outcomes at 6 months were the secondary outcome measures. Postoperative visual acuities were significantly better than preoperative visual acuities. Preoperative and 3-month postoperative visual acuities were the same for both groups. In the last follow-up examinations (mean 7+/- 3.6 months), the injected group had better visual acuities than the noninjected group (1.1+/-0.4 and 1.4+/-0.3 logMAR, respectively, *P*=0.006). This study had a high rate of silicone oil tamponade (10/22 in the treatment group and 7/18 in the control group).

Di Lauro *et al* conducted a prospective randomized clinical trial on 72 eyes of 68 participants who required vitrectomy for PDR.[@ref15] This study had three treatment groups: Group A received sham injections; group B received 1.25 mg of bevacizumab one week before vitrectomy; and group C received 1.25 mg of bevacizumab 3 weeks before the surgery. The authors did not comment on the randomization or sequence of allocation of participants and there were no comments on the masking of participants or investigators. The primary outcome measures were the clearing of vitreous hemorrhage, the incidence of adverse effects and the need for other procedures during surgery. The average difference in the surgical time was statistically significant between group A and group B (*P* = 0.025), and between group A and group C (*P* = 0.031). Again this study had a high rate of silicone oil tamponade (33.3% overall) and those patients were not excluded in the statistical analysis.

Rizzo *et al* preformed an interventional, consecutive, randomized prospective study on 22 eyes of 22 participants.[@ref16] The treatment group received 1.25 mg of IVB 5 to 7 days prior to PPV and the control group received PPV alone. Again there was no comment on masking. The authors used a table of random numbers to assign each participant to a study group. The primary outcome was the feasibility of surgery but no analysis was undertaken. Visual acuity at six months was analyzed as a secondary outcome. There was no direct comment on the rate of postoperative bleeding. The authors concluded that IVB before PPV reduces neovascularization and facilitates surgery.

Farahvash and collaborators randomized 35 eyes of 35 patients undergoing PPV for dense diabetic vitreous hemorrhage.[@ref17] Despite the less number of patients, both groups were divided into 4 subgroups according to patient characteristics, mainly history of pan retinal photocoagulation (PRP) and the presence of TRD. Eighteen eyes received 1.25mg of IVB one week prior to surgery versus 17 in the control group who received nothing and were considered the control group. An intraoperative complexity score and PDR stage were recoded to compare the complexity of both groups. Surgeons were masked to the groups and subgroups.

The primary outcome measures in this study were the facility of surgery (severity of intraoperative bleeding and break formation, quantified by a surgeon based scoring system) and the incidence of early and/ or late postoperative vitreous hemorrhage (defined as occurring before or after 4 weeks of surgery, respectfully). Secondary outcomes included mean change in (BCVA) and injection related adverse events. Follow up was 1 day, 1 week and 1 month and every 3 months after surgery.

The mean scores of postoperative bleeding between the two groups were not significantly different (*P*=0.35), nor were the endodiathermy applications and break formations. Anatomical outcome and visual acuity at three months and at the final follow up visit were also similar.

Limitations of this study include the use of endotamponade in 9 patients and the lack of evaluation of induction or progression of TRD by ultrasonography. The surgeries were done by three different surgeons and this might be of significance given the small sample size.

The largest prospective randomized clinical trial to date comes from Korea where Ahn *et al* randomly assigned 107 eyes of 91 patients to three groups: group 1 received 1.25 mg IVB injection 1 to 14 days before PPV for PDR related complications. Group 2 received the same injection at the end of surgery and group 3 got no injection.[@ref18]

The primary outcome was the incidence of early (less or equal to 4 weeks) and late (more than 4 weeks) recurrent VH. Secondary outcome measures were the initial time of vitreous clearing (ITVC) and BCVA at 6 months after surgery.

The incidences of early recurrent VH were 22.2, 10.8 and 32.4% in groups 1, 2 and 3 respectively (*P*=0.087). A subgroup pairwise analysis showed significantly decreased early VH incidence in group 2 compared to that of group 3 (*P*=0.026). The ITVC was significantly shorter in group 2 when compared with groups 1 and 3 (*P*=0.45 and *P*=0.015, respectfully). The BCVA at 6 months postoperatively did not differ significantly between the three groups.

This study included a good number of patients but was not double masked. The period in which IVB was injected was variable (1-14 days) nor were sham injections performed. All cases which needed endo-tamponade were excluded from the study, which introduces a possible bias towards including less complicated PDR patients. The researchers point out that the proportion of those patients where similar among the three groups and their inclusion did not alter the main outcomes of the study, but no data is provided.

The authors therefore found no evidence to support the use of preoperative IVB to reduce the recurrence of VH in vitrectomy for PDR but maintained that in some cases, its intraoperative use may be of benefit. They recommend a multicenter prospective trial with still a larger number of patients to obtain more conclusive evidence.

CONCLUSION {#sec1-2}
==========

The use of preoperative IVB has been shown to reduce the incidence of postoperative vitreous hemorrhage in one randomized double blind prospective study (Ahmadieh *et al*),[@ref13] although the number of patients who completed the protocol was small. A prospective randomized (but not double blind) trial by Ahn and collaborators[@ref18] maintained that preoperative IVB had no significant effect on postoperative bleeding but reported that intra-operative injections may be of added benefit. Other randomized (and nonrandomized) trials that looked at different outcome measures produced inconclusive recommendations. Using Anti-VEGFs in the perioperative period for diabetic vitrectomy may offer certain advantages but multicenter double masked, prospective studies should address the occurrence of early and late vitreous cavity bleeding as primary end points, with clear grading of the hemorrhage based on established criteria (e.g. diabetic vitrectomy study criteria). The studies should also incorporate the effects of using endo-tamponade with gas or silicone oil on the statistical analysis of the data.
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